INTRODUCTION

1
Southern China has long been considered as a hypothetical epicenter for 2 facilitating the emergence of pandemic influenza viruses (13, 14) . Systematic influenza 3 surveillance has shown that the ecology of influenza virus in southern China has 4 become increasingly complex in the last two decades (18). Multiple subtypes of 5 influenza viruses have emerged causing repeated poultry outbreaks, human infection 6 and dissemination to many countries in Eurasia that have given rise to a persistent 7 pandemic threat. Epidemiological and genetic analyses revealed that three subtypes of 8 influenza viruses, including highly pathogenic avian influenza (HPAI) H5N1 and low 9 pathogenic H9N2 and H6N1 subtypes, co-circulated within a variety of poultry hosts in 10 this region. These viruses have also undergone extensive reassortment either between 11 different endemic virus subtypes or with viruses from the influenza natural reservoir (3, 12 5, 23).
13
In the last decade, major research efforts have focused on understanding the 14 emergence and development of the above viruses (1, 3, 8, 17, 22, 23) . As approximately 15 60% of the world populations of domestic ducks (approximately 600 million birds) are 16 farmed in southern China (7), this represents the largest aquatic bird reservoir for these hosts represent an interface between the aquatic bird natural AIV reservoir and 1 the domestic poultry population (1, 17) . Regular transmission of AIV between the 2 aquatic reservoir and the domestic birds in China has resulted in increased genetic 3 diversity of all sublineages known to circulate in domestic birds (5, 17) . However, the 4 movement and interaction of influenza virus between migratory and domestic duck 5 have not been fully explored. As H6 subtype viruses are amongst the most frequently 6 encountered subtype in our surveillance, in both wild and domestic aquatic birds, we 7 have analyzed the evolutionary genomics of this subtype to elucidate the role domestic 8 ducks played in influenza ecology of this region. other influenza A viruses i.e. they maintain a stable genome constellation through time 13 and space, and have been endemic in domestic ducks in Guangdong since the late 5 gene flow between H6 viruses endemic in terrestrial hosts and domestic duck. 1 Furthermore, we found that the source for some gene segments currently circulating in 2 the dominant H5N1 variants were likely H6 viruses introduced from migratory ducks. 3 The findings of our study suggest that domestic duck in southern China have a dual role 4 in the influenza ecosystem -as a component of the natural reservoir along with wild 5 aquatic birds, but also as a major poultry type that harbor endemic virus lineages. (Fig 1a) . Viruses of this clade obviously belong to the Eurasian gene pool and 4 included the biggest diversity of NA subtype combinations, including N1, N2, N5 and 5 N8 (Fig 1b) . Most importantly, all isolates from the sentinel duck farm in Jiangxi and 6 from domestic ducks in Guangxi, Hunan, but only a single isolate from Shantou belong 
MATERIALS AND METHODS
12
The majority of the H6 subtypes encountered in our surveilance were H6N2 13 (79%). Other H6 subtypes, including H6N1 (8 isolates) were rarely encountered.
14 Phylogenetic analysis of N2-NA gene tree could be delineated into three major lineages 15 (Group I, Group II, Group III) (Fig 1b) . Group I formed a strongly supported 16 monophyletic clade primarily comprised of aquatic isolates from Shantou (ST339-like). (Fig 1b) .
5
Phylogenetic analyses of internal genes. In general, for all internal gene trees the 6 majority of aquatic source viruses formed a monophyletic group identified as Group I 7 which included the ST339-like viruses (Fig 2 and 3) . Also, in all internal gene trees, (Fig 2b) .
11
None of the aquatic lineages formed a strong phylogenetic relationship with terrestrial 12 derived H6 viruses. Group I virus lineage had a sister-relation with 13 Ck/Beijing/1/94-like H9N2 virus lineage with strong bootstrap and Bayesian support, 14 suggesting the these two lineage might be derived from a common ancestor recently 15 (Fig 2b) . Phylogenetic analysis of the PA gene segment showed Group I were sister to 16 established terrestrial H6N1 (W312-like) and H9N2 (G1-like, CK/Bei-like) (Fig 2c) . and domestic aquatic birds (Fig 3) . Interestingly, the NP gene phylogeny showed H6 5 aquatic isolates with a sister or basal relationship to each of the major reassortments of 6 the leading to the emergence of novel H5N1 and H9N2 genotypes (Fig 3a) . The M gene 7 showed a strong host restriction phylogenetic signal among all established lineages as 8 the current H6 lineage from domestic duck, H9N2 and H5N1 lineages as well as the 9 gene pool lineage were easily distinguishable in the tree (Fig 3b) . The NS gene 10 phylogeny revealed multiple genetic lineages from both allele A and allele B 11 co-circulate in the H6 subtype gene pool from aquatic market birds (Fig 3c) . in green were those isolated from minor poultry and the ones in red were reference strains. 
